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(57)Abstract 

PROBLEM TO BE SOLVED: To solve various problematic 
points in the past and shorten a die machining time, by 
remarkably increasing a rotational speed and a feed speed of a 
cutting tool, also reciprocating a feed program of the toot. 
SOLUTION: A heat resistant tool, for instance, a single small 
diametric ball end mill 12 formed of cBN is rotated at a 5 to 
200,000rpm high speed and reciprocated horizontally at a 10 to 
lOOm/min high speed, the ball end milt is laterally moved in 
both end parts of reciprocating motion by a prescribed cutting iy , 
amount in a horizontal surface to a direction orthogonal to a > 
reciprocating direction, and cut by the same depth of cut, in ^ 
the same surface and is vertically fed in a perpendicular 
direction by a prescribed depth of cut, so as to work a die 
shape by a high speed rotating/reciprocating motion of the 
single smalt diametric bait end mill. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**»Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The single minor diameter ball end mill which consists of tool material which has high thermal 
resistance is rotated at the high speed of 50,000 - 200.000rpm. This ball end mill is made to reciprocate at the 
high speed of 10 - 100 m/min horizontally. Horizontal migration is made to carry out in the direction which 
intersects perpendicularly in the both-way direction at the both ends of reciprocation in the amount of infeeds 
predetermined in a horizontal plane, the inside of the same side is cut by the same infeed depth, and, 
subsequently to the direction of a vertical, longitudinal feed of the ball end mill is carried out by predetermined 
infeed depth. And by this The high-speed-cutting processing approach of the mold characterized by what a 
three-dimension mold configuration is processed for by high-speed rotation and high-speed reciprocation of a 
single minor diameter ball end mill. 

[Claim 2] The type according to claim 1 characterized by what the inside of this same field is relatively cut for 
with a reduced feed along with the contour line of a periphery profile by the same infeed depth before high- 
speed reciprocation cutting in said same side of the high-speed-cutting processing approach. 
[Claim 3] The single minor diameter ball end mill which consists of tool material which has high thermal 
resistance, and the RF motor made to rotate this ball end mill at the high speed of 50,000 - 200,000rpm, 3 
shaft driving gear made to move the high-speed bearing which supports the ball end mill which carries out 
high-speed rotation, and a ball end mill to 3 shaft orientations of the Z-axis perpendicular to the X-axis and 
the Y-axis which intersect perpendicularly in a horizontal plane. It has NC control unit which carries out 
numerical control of this 3 shaft driving gear. Said 3 shaft driving gear Only the X-axis can reciprocate now at 
the high speed of 10 - 100 m/min. With said NC control unit Make a ball end mill reciprocate to X shaft 
orientations at high speed, and Y shaft orientations are made to carry out horizontal migration in the 
predetermined amount of infeeds in the both ends of reciprocation. Ultra high-speed mealing equipment which 
cuts the inside of the same field by the same infeed depth, subsequently to Z shaft orientations, carries out 
longitudinal feed of the ball end mill by predetermined infeed depth, and is characterized by what this 
processes a three-dimension mold configuration for by high-speed rotation and high-speed reciprocation of a 
single minor diameter ball end mill. 

[Claim 4] High-speed reciprocation of said X-axis is ultra high-speed mealing equipment according to claim 3 
characterized by the thing by linear motor drive. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultra high-speed mealing equipment which used the high- 
speed-cutting processing approach and this approach of a mold. 
[0002] 

[Description of the Prior Art] Many machine parts are fabricated using metal mold, and metal mold is 
indispensable in order to manufacture the machine part of high quality in large quantities and cheaply. On the 
other hand, manufacture of the metal mold itself should require the former and a long period of time, and costs 
should have started. However, compaction and cost reduction of a metal mold manufacture period are strongly 
demanded as low production becomes common and a goods cycle short-period-izes. 

[0003] Conventionally, die making is performed in order, such as a design, mold processing, - finishing with a 
group, and a try, correction. Among these, although it has come to be able to perform the design itself 
comparatively by development of CAD, molding simulation, etc. for a short period of time, as for current, most 
much time amount is spent on NO programming and mold processing for mold processing. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the great portion of mold processing is milling by the end 
mill, in mold processing with many complicated configurations, if roughing is removed, the diameter of a tool 
cannot be enlarged, but the light cutting by the minor diameter tool takes the lead. Therefore, there is a 
trouble that a cutting time becomes [ delivery ] small for a long time. Although what is necessary is to raise 
the rotational speed of a cutting tool and just to carry out a feed rate early, in order to shorten this cutting 
time, therefore, by the conventional processing approach, in this case ** There were troubles, such as tool 
breakage by creation of the endurance of a tool life, ** high-speed rotation drive, and ** bearing, tool 
holder, ** rapid-feed device, and ** NO tape, heat deformation of ** machine tool, generating of the level 
difference of the cut field by tool exchange, and the amount increase of cuts of which ^ expectation is not 
done. 

[0005] If high-speed rotation and a rapid feed are performed, a tool life will become short and namely, the 
increase of the exchange frequency of a tool and the tool rotational speed of ** former high-speed processing 
becomes impossible as a result Although 10,000 - 50,000rpm extent can use it by the ball bearing of ** former 
which is thousands of or less rpm and needs to raise this to tens of thousands of or more rpm the high speed 
beyond it — if — the tool holder of former which a life cannot use practical short by high-speed rotation of 
tens of thousands of or more rpm, although a rapid feed is indispensable to ^ quantity efficiency processing 
to which the looseness (expansion of a bore) and ** balance of the tool pinching section by the centrifugal 
force pose a problem In the conventional ball screw, 20 - 60 m/min is a limitation. Moreover, when a rapid feed 
is performed, in order for acceleration / moderation property to become important and to make it accelerate 
and slow down for a short time, creation of an NO tape has taken considerable time amount even to the ^ 
current which a driving gear and a damping device enlarge, and it sets to three conventional five axis controls 
especially. In order to make the delivery pitch of a tool fine and to cut it, when ** high-speed rotation and the 
rapid feed with which the creation time of an NO tape increases increasingly are performed, by generation of 
heat from a high-speed driving shaft, temperature increase by plastic working, etc. In metal mold processing 
which attaches importance to especially dimensional accuracy ^ which a level difference will produce in a 
cutting plane and a surface precision error will generate by the anchoring error, the elastic deformation of a 
tool, and the variation of a tool dimension if ** tool it becomes impossible to disregard heat deformation of a 
machine tool is exchanged, although it generally divides into roughing and finish conventionally and 
improvement in processing effectiveness is aimed at The amount of cuts of a tool often tended to become 
large at the time of the finish after roughing, and there was a trouble of ^ that there was a possibility of 
causing tool breakage etc. 

[0006] This invention is originated in order to solve this trouble. That is. by raising the rotational speed and the 
feed rate of a cutting tool sharply, the purpose of this invention solves the various troubles mentioned above, 
and is to offer the ultra high-speed mealing equipment using the high— speed-cutting processing approach and 
this approach of the mold which can shorten the floor to floor time of a mold sharply by this. 
[0007] 

[Means for Solving the Problem] The high density sintering cutting tool with which an invention-in-this- 
applicatlon person etc. consists of cBN (cubic boron nitride) fits ultra high-speed mealing of the iron system 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi_eije 



06/05/30 



JP,09-1 50305.A [DETAILED DESCRIPTION] 2/5 ^—ly 



« 



metat material for metal mold, and found out from the experiment the unique property that a tool life is 
prolonged especially for the more nearly high-speed region. This invention uses the applied new property 
positively, and one minor diameter tool which consists of tool material which has high thermal resistance is 
used for it, and it solves the various troubles which mentioned this tool above high-speed rotation and by 
carrying out a rapid feed. 

[0008] Namely, according to this invention, the single minor diameter ball end mill which consists of tool 
material which has high thermal resistance is rotated at the high speed of 50.000 - 200.000rpm. This ball end 
mill is made to reciprocate at the high speed of 10 - 100 m/min horizontally. Horizontal migration is made to 
carry out in the direction which intersects perpendicularly in the both-way direction at the both ends of 
reciprocation in the amount of infeeds predetermined in a horizontal plane, the inside of the same side is cut 
by the same infeed depth, and. subsequently to the direction of a vertical, longitudinal feed of the ball end mill 
is carried out by predetermined infeed depth. And by this The high-speed-cutting processing approach of the 
mold characterized by what a three-dimension mold configuration is processed for by high-speed rotation and 
high-speed reciprocation of a single minor diameter ball end mill is offered. 

[0009] Since the single minor diameter ball end mill which consists of tool material which has high thermal 
resistance is rotated at the high speed of 50.000 - 200.000rpm according to the approach of above-mentioned 
this invention, metal mold with a complicated configuration or the small R section is processible. Moreover, a 
work-piece front face can be cut in a high speed and high efficiency by making this minor diameter ball end 
mill reciprocate at the high speed of 10 - 100 m/min horizontally. Furthermore, since the infeed depth by the 
ball end mill since the inside of the same side is cut by the same infeed depth by high-speed reciprocation and 
a ball end mill is sent in the direction of a vertical by predetermined infeed depth subsequently to the direction 
of a vertical is held always almost uniformly and cut. it is easy to hold cutting conditions to the optimal field, 
and it can prolong the life of a tool. Moreover, since a high-speed shaft is only reciprocation, creation of NC 
program is simplified and NC control of real time while creating data by computer is attained. Since current 
and NC programming have taken remarkable long duration, large compaction of NC programming time amount 
contributes to reduction of metal mold manufacture time amount as a whole. Furthermore, since it is 
processed with a single minor diameter ball end mill, the anchoring error by tool exchange and the problem of 
the variation in a tool dimension are lost. Moreover, roughing and finish are fair, since it is processed for every 
same flat surface by the single tool at high speed, there is no sudden change of the amount of cuts of the tool 
by the excessive shaving remnants by roughing, it is easy to hold infeed depth uniformly, and there is little fear 
of tool breakage. Moreover, the tool breakage by the variation in the amount of tool cuts by the mistake of NC 
program can also be prevented. 

[0010] According to the desirable operation gestalt of this invention, before high-speed reciprocation cutting 
in said same side, the inside of this same field is relatively cut with a reduced feed along with the contour line 
of a periphery profile by the same infeed depth. By this approach, since it cuts with a reduced feed relatively, 
it can follow in footsteps of NC data, and a program can also be easily generated on real time automatically. 
Moreover, although a tool load becomes large and a rapid feed becomes difficult only by both-way processing 
since it becomes recessing at the time of the first pass, the load at the time of a subsequent rapid feed can 
be sharply reduced by performing periphery processing by the contour-line profile by low-speed delivery 
relatively first before a rapid feed. Furthermore, in order to send along with the contour line of a periphery 
profile, even if there are few periphery wall surfaces, the surface roughness of a hoop direction improves 
sharply. Moreover, going too far by rapid halt at the time of a rapid feed can be avoided, and the effect of a 
tool halt position error can be lost. 

[0011] Moreover, the single minor diameter ball end mill which consists of tool material which has high thermal 
resistance according to this invention. The RF motor made to rotate this ball end mill at the high speed of 
50.000 - 200,000rpm, 3 shaft driving gear made to move the high-speed bearing which supports the ball end 
mill which carries out high-speed rotation, and a ball end mill to 3 shaft orientations of the Z-axis 
perpendicular to the X-axis and the Y-axis which intersect perpendicularly in a horizontal plane. It has NC 
control unit which carries out numerical control of this 3 shaft driving gear. Said 3 shaft driving gear Only the 
X-axis can reciprocate now at the high speed of 10 - 100 m/min. With said NC control unit Make a minor 
diameter ball end mill reciprocate to X shaft orientations at high speed, and Y shaft orientations are made to 
carry out horizontal migration in the predetermined amount of infeeds in the both ends of reciprocation. The 
ultra high-speed mealing equipment which cuts the inside of the same field by the same infeed depth, 
subsequently to Z shaft orientations, carries out longitudinal feed of the ball end mill by predetermined infeed 
depth, and is characterized by what this processes a three-dimension mold configuration for by high-speed 
rotation and high-speed reciprocation of a single minor diameter ball end mill is offered. Although high-speed 
reciprocation of said X-axis of this invention is usually based on a bail screw, according to the more desirable 
operation gestalt, it is based on a linear motor drive. 

[0012] According to the configuration of above-mentioned this invention, since infeed depth is held uniformly 
and processed by high-speed rotation of a minor diameter ball end milt, even if it makes infeed depth small, 
high-speed processing is possible, and since a load can be made small, support by high-speed bearing and the 
high-speed rotation by the RF motor are attained. Moreover, since it is used without exchanging a single minor 
diameter ball end mill, a lightweight and small tool holder can be used and the looseness of the tool pinching 
section and the problem of ** balance by the centrifugal force can be avoided. Furthermore, since only 
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reciprocation of X shaft orientations is made into a high speed, by making lightweight only the head section 
which carries out the rotation drive of the ball end mill, a rapid feed and acceleration / moderation property 
can be raised, and it can accelerate and slow down with a comparatively small driving gear in a short time. 
Furthermore, since a high-speed shaft is only reciprocation, even if it makes the delivery pitch of a tool fine, 
creation of NC program is simplified and NC control of real time while creating data by computer is attained. 
Moreover, since long duration continuation of high-speed rotation and the rapid feed is carried out without 
exchanging a single minor diameter ball end mill, the calorific value under operation becomes almost fixed, and 
cutting which heat balance was saturated and was stabilized on the contrary can be performed. Moreover, 
since it is processed with a single minor diameter ball end mill, and there is neither an anchoring error by tool 
exchange nor a problem of the variation in a tool dimension, and roughing and finish are fair and it is processed 
for every same flat surface at high speed, there is no sudden change of the amount of cuts of a tool, it is easy 
to hold infeed depth uniformly, and there is little fear of tool breakage. 
[001 3] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of radical Motohara ** of this 
invention and this invention is explained with reference to a drawing. Drawing 1 and drawing 2 are the 
experimental results by an invention-in-this-application person etc., and are the result of carrying out mealing 
processing of the iron system metal material for metal mold (work piece) by ultra high-speed with the high 
density sintering cutting tool which consists of cBN (cubic boron nitride). 

[0014] Drawing 1 shows the relation between the length of cut at the time of changing cutting speed, and the 
amount of wear. The conventional cutting speed in mealing processing is 200 - 500 m/min. and is examined by 
this trial at the conventional rate of 5 to 10 times or more. From this drawing, there are so few amounts of 
wear that cutting speed becomes a high speed, namely, the more nearly high-speed region shows the unique 
property that a tool life is prolonged In the speed range of 1000 - 3000 m/min. 

[0015] Drawing 2 is the same drawing as drawing 1 at the time of changing the rotational speed of a tool 
(minor diameter ball end mill). Conventionally, the tool rotational speed in mealing processing is 3 - 4000rpm, 
and is examined by one 20 times [ 5 to ] the conventional rate of this by this trial. The property whose amount 
of wear decreases Is shown, so that cutting speed becomes a high speed from this drawing like drawing 1 with 
the rotational speed of 35.000 or more rpm. 

[0016] the above from the result of drawing 1 and drawing^ — a new property is used positively, one minor 
diameter tool which consists of cBN(s) is used, the various troubles which mentioned this tool above high- 
speed rotation and by carrying out a rapid feed are solved, and ultra high-speed mealing becomes possible. A 
property with the same said of the tool material which performed heat-resistant coating besides cBN can be 
given. 

[0017] Drawing 3 is the mimetic diagram showing the future view of mealing processing. Mealing processing in 
metal mold processing is progressing from the importance every day, and is accelerated even before and after 
about 200 m/min by current from the cutting speed of 30 - 50 m/min in the past. On the other hand, delivery 
(cutting depth) is increasing slightly with improvement in the speed. Ultra high-speed mealing before and 
behind about 1000 m/min is expected to be attained by future technological Innovation further four to 500 
m/min by the future when cutting speed is near in the future. In addition, a cut (cutting depth) is considered 
to become small rather from the need for precision processing. This invention offers one means for attaining 
ultra high-speed mealing on the radical of this view. 

[0018] Drawing 4 is the whole ultra high-speed mealing equipment block diagram using the approach by this 
invention. In this drawing the ultra high-speed mealing equipment 10 of this invention The single minor 
diameter ball end mill 12 which consists of tool material which has high thermal resistance. The RF motor 14 
made to rotate a ball end mill 12 at the high speed of 50,000 - 200,000rpm, It has 3 shaft driving gear 18 made 
to move the high-speed bearing 16 which supports the ball end mill 12 which carries out high-speed rotation, 
and a bail end mill 12 to 3 shaft orientations of the Z-axis perpendicular to the X-axis and the Y-axis which 
intersect perpendicularly in a horizontal plane, and the NC control unit 20 which carries out numerical control 
of the 3 shaft driving gear 1 8. The perpendicular Z-axIs has the method to which a table side is moved as 
shown in this drawing, and the method which moves the slide section 21 of the X-axis in the vertical direction. 
In addition, 1 is a work piece (cut material) in this drawing. 

[0019] The high density sintering cBN is used for a ball end mill 12. cBN (cubic boron nitride) which appeared 
as a new cutting tool material has thermal resistance, its toughness is high and its chipping generating has 
decreased. By the above-mentioned trial using this high density cBN tool, ultra high-speed mealing of 2000 - 
3000 m/min is [ in die steel ] possible at 1000 - 1500 m/mIn and cast iron. In addition, a ball end mill 12 may 
be tool material which has high thermal resistance other than cBN. For example, the tool which performed 
multilayer ceramic coating to the usual cemented carbide **5*c*, or a ceramic tool may be improved. 
[0020] A ball end mill 12 is rotated focusing on the Z-axis in this drawing, it is attached in susceptor through 
the high-speed bearing 16. and this susceptor reciprocates to X shaft orientations at a high speed. In the 
surface finish of metal mold, the ball end mill of the minor diameter whose tip Is about 2-1 0mm is most 
suitable. Moreover. In order to realize cutting speed of the high speed mentioned above with this minor 
diameter ball end mill 12, the rotational frequency of a main shaft needs 50,000 - 200,000rpm. In order to 
realize this high-speed rotation, pneumatic bearing 16 is used for the equipment of this invention as the RF 
motor 14 and high-speed bearing. According to this configuration, since high-speed rotation of the minor 



http:/ / www4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi_ejje 



06/05/30 



JP.09-1 50305. A [DETAILED DESCFaPTION] 4/5 



c 



■ 



« 



diameter ball end mill 12 is carried out, it is minute and cutting force is small, support by pneumatic bearing 16 
and the high-speed rotation of the amount of infeeds per one cutting edge by the RF motor 14 are attained. In 
addition, the high-speed bearing 16 may be pneumatic bearing, a magnetic bearing, or a high-speed ball bearing 
that used the ceramic. 

[0021] As for 3 shaft driving gear 18, only the X-axis can reciprocate now at the high speed of 10 - 100 
m/min. In order for the rapid feed of a main shaft to realize sudden acceleration and sudden moderation and to 
realize exact positioning moreover, lightweight-izing of the moving part of a main shaft is important. Therefore, 
in this invention, a high-speed feed shaft makes it only one shaft among three shafts (only in case of X-axis), 
and biaxial [ other ] (a Y-axis and Z-axis) is taken as a reduced feed. In addition, in drawing 4 , although 3 
shaft driving gear 18 is a gantry mold, this invention may not be limited to this but may be other vertical molds 
or horizontal types of a format. Moreover, although it is common to use a ball screw as for high-speed 
reciprocation of the X-axis, its thing by linear motor drive is desirable. 

[0022] The configuration mentioned above can raise a rapid feed and acceleration / moderation property, and 
it can accelerate and slow down with a comparatively small driving gear in a short time. Moreover, since 
cutting force is small, a high-speed feed shaft (X-axis) may be lightweight-ized, and may have some reduction 
of rigidity. Thereby, in spite of being able to perform high-speed processing, equipment can be lightweight-ized 
comparatively and cost can be reduced. 

[0023] Drawing 5 is drawing showing typically the high-speed-cutting processing approach of the mold by this 
invention. In this drawing, (A) is a side-face sectional view and shows the motion of the X-axis of the minor 
diameter ball end mill 12 and the Z-axis to a work piece 1. Moreover, (B) is a top view and shows the motion 
of the X-axis of the minor diameter ball end mill 12 and the Y-axis to a work piece 1. Furthermore, (C) shows 
typically the locus of the minor diameter ball end mill 1 2 within the same flat surface. 

[0024] As shown in drawing 5 , according to the approach of this invention, the single minor diameter ball end 
mill 12 which consists of tool material which has high thermal resistance Is rotated at the high speed of 50.000 
- 200.000rpm. A ball end mill 12 is made to reciprocate at the high speed of 10 - 100 m/min horizontally. 
Horizontal migration is made to carry out in the direction which intersects perpendicularly in the both-way 
direction at the both ends of reciprocation in the amount of infeeds predetermined in a horizontal plane, the 
inside of the same side is cut by the same infeed depth, and, subsequently to the direction of a vertical, 
longitudinal feed of the ball end mill 12 is carried out by predetermined infeed depth. And by this A three- 
dimension mold configuration is processed by high-speed rotation and high-speed reciprocation of a single 
minor diameter ball end mill. 

[0025] That is, with the NO control device 20, make the single minor diameter ball end mill 12 reciprocate to X 
shaft orientations at high speed, and Y shaft orientations are made to carry out horizontal migration in the 
predetermined amount of Infeeds in the both ends of reciprocation, the inside of the same field is cut by the 
same infeed depth, and, subsequently to Z shaft orientations, longitudinal feed of the bail end mill is carried 
out by predetermined infeed depth. In addition, since the cutting waste generated by cutting becomes 
powdered, it can be processed easily in vacuum suction or Ayr Blois. 

[0026] By this configuration. NO data of cutting serve as a method which smears away a surface to be 
machined by both-way delivery of one shaft. This can utilize the software as it is exactly in accordance with 
the scanning program of the light beam In the Mitsuzo form (Laser Stereo Lithography). Furthermore. NC data 
of cutting can also be immediately obtained from the three-dlmenslonal-CAD data on the front face of metal 
mold directly on real time. Therefore, while shortening sharply the time amount which obtains NC data by this 
invention, the trouble that NC data increase is also conquerable. 

[0027] Furthermore, since the field of all metal mold is cut only by one tool, it Is not generated but the error 
by tool exchange can solve most problems of a poor precision by heat deformation of a machine tool further. 
Moreover, even if a tool uses only one, its hole processing of arbitration is possible also for many perforating 
processes which accompany metal mold processing by helical delivery of a ball end mill. 
[0028] Drawing 6 is the mimetic diagram showing another operation gestalt of the high-speed-cutting 
processing approach of the mold by this invention. With this operation gestalt. before high-speed reciprocation 
cutting in the same side of a work piece 1, the inside of the same side is relatively cut with a reduced feed 
along with the contour line of the periphery profile 2 by the same Infeed depth, and, subsequently 
reciprocation cutting 3 Is performed at high speed. In respect of others, it is the same as that of drawing 5 . 
By this approach, since cutting of the periphery profile 2 is relatively cut with a reduced feed, it can follow in 
footsteps of NC data, and a program can also generate it on real time automatically easily. Moreover, since It 
is no longer recessing as processing at the time of a subsequent rapid feed shows drawing 7 (B) by performing 
relatively according to contour-line profile first to before rapid feed 3 periphery processing 2 although a tool 
load becomes large since It becomes recessing as only the both-way processing 3 shows to drawing 7 (A) at 
the time of the first pass, and a rapid feed becomes difficult by low-speed delivery, a cutting load can be 
reduced sharply. Furthermore, in order to send along with the contour line of the periphery profile 2, even if 
there are few periphery wall surfaces, the surface roughness of a hoop direction improves sharply. Moreover, 
going too far by rapid halt at the time of a rapid feed can be avoided, and the effect of a tool halt position 
error can be lost, 

[0029] In addition, as for this Invention, it Is needless to say that It can change variously in the range which is 
not limited to the example mentioned above and does not deviate from the summary of this invention. 
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[Effect of the Invention] As mentioned above, the ultra high-speed mealing equipment using the high-speed- 
cutting processing approach and this approach of a mold of this invention can solve the various troubles in the 
conventional metal mold processing, can raise the rotational speed and the feed rate of a cutting tool sharply, 
can shorten metal mold floor to floor time sharply by this, and it not only shortens the lead time of metal mold 
manufacture or new product development but it can contribute to reduction of metal mold cost, and 
Improvement In metal mold precision greatly. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS ^ .........^.......^^ 

[Brief Description of the Drawings] 

[Drawing 1] It is the related Fig. of the length of cut at the time of changing cutting speed, and the amount of 
wear. 

[Drawing 2] It is the related Fig. of the length of cut at the time of changing the rotational speed of a tool, and 
the amount of wear. 

[Drawing 3] It is the mimetic diagram showing the future view of mealing processing. 

[Drawing 4] It is the whole ultra high-speed mealing equipment block diagram using the approach by this 

invention. 

[Drawing 5] It is drawing showing typically the high-speed-cutting processing approach of the mold by this 
invention. 

[Drawing 6] It is the mimetic diagram showing another operation gestalt of the high-speed-cutting processing 
approach of the mold by this invention. 

[Drawing 7] It is drawing showing the cutting field by the ball end mill. 
[Description of Notations] 

1 Work Piece 

2 Periphery Profile Cutting 

3 Reciprocation Cutting 

10 Ultra High-speed Mealing Equipment 
12 Minor Diameter Ball End Mill 
14 RF Motor 

16 High-speed Bearing (Pneumatic Bearing) 
18 3 Shaft Driving Gear 
20 NO Control Unit 
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